Cohort profile: The ‘Children’s Health in Care in Scotland’ (CHiCS) study—a longitudinal dataset to compare health outcomes for care experienced children and general population children by Allik, Mirjam et al.
1Allik M, et al. BMJ Open 2021;11:e054664. doi:10.1136/bmjopen-2021-054664
Open access 
Cohort profile: The ‘Children’s Health 
in Care in Scotland’ (CHiCS) study—a 
longitudinal dataset to compare health 
outcomes for care experienced children 
and general population children
Mirjam Allik   ,1 Denise Brown,1 Courtney Taylor Browne Lūka,2 Cecilia Macintyre,3 
Alastair H Leyland,1 Marion Henderson4
To cite: Allik M, Brown D, 
Taylor Browne Lūka C, et al.  
Cohort profile: The ‘Children’s 
Health in Care in Scotland’ 
(CHiCS) study—a longitudinal 
dataset to compare health 
outcomes for care experienced 
children and general 
population children. BMJ Open 
2021;11:e054664. doi:10.1136/
bmjopen-2021-054664
 ► Prepublication history and 
additional supplemental material 
for this paper are available 
online. To view these files, 
please visit the journal online 
(http:// dx. doi. org/ 10. 1136/ 
bmjopen- 2021- 054664).
Received 20 June 2021
Accepted 01 September 2021
1MRC/CSO Social and Public 
Health Sciences Unit, University 
of Glasgow, Glasgow, UK
2School of Psychology, University 
of Glasgow, Glasgow, UK
3Data for Research Unit, Scottish 
Government, Edinburgh, UK
4School of Social Work & Social 
Policy, University of Strathclyde, 
Glasgow, UK
Correspondence to
Dr Mirjam Allik;  
 mirjam. allik@ glasgow. ac. uk
Cohort profile
© Author(s) (or their 
employer(s)) 2021. Re- use 
permitted under CC BY. 
Published by BMJ.
ABSTRACT
Purpose The Children’s Health in Care in Scotland Cohorts 
were set up to provide first population- wide evidence on 
the health outcomes of care experienced children (CEC) 
compared with children in the general population (CGP). To 
date, there are no data on how objective health outcomes, 
mortality and pregnancies for CEC are different from CGP in 
Scotland.
Participants The CEC cohort includes school- aged children 
who were on the 2009/2010 Scottish Government’s Children 
Looked After Statistics (CLAS) return and on the 2009 Pupil 
Census (PC). The children in the general population cohort 
includes those who were on the 2009 PC and not on any of 
the CLAS returns between 1 April 2007 and 31 July 2016.
Findings to date Data on a variety of health outcomes, 
including mortality, prescriptions, hospitalisations, 
pregnancies, and Accident & Emergency attendances, were 
obtained for the period 1 August 2009 to 31 July 2016 for 
both cohorts. Data on socioeconomic status (SES) for both 
cohorts were available from the Birth Registrations and a 
small area deprivation measure was available from the PC. 
CEC have, on average, lower SES at birth and live in areas of 
higher deprivation compared with CGP. A higher proportion 
of CEC have recorded events across all health data sets, 
and they experienced higher average rates of mortality, 
prescriptions and hospitalisations during the study period. The 
reasons for contacting health services vary between cohorts.
Future plans Age- standardised rates for the two cohorts 
by sex and area deprivation will be calculated to provide 
evidence on population- wide prevalence of main causes of 
death, reasons for hospitalisation and types of prescription. 
Event history analysis will be used on matched cohorts 
to investigate the impact of placement histories and 
socioeconomic factors on health.
INTRODUCTION
There is very little quantitative evidence on 
how the health of care experienced childreni 
i 'Looked after children' is the statutory term for children 
in the care of local authorities, but often this excludes 
children who have left care. The term 'care experienced 
children' is now widely used to describe any person who 
(CEC) compares with other children in Scot-
land and in the UK. Invariably, the evidence 
that is available suggests that care experience 
is related to poorer health,1–4 but often this 
is based on small sample sizes or without 
comparison with children who have not been 
in care.2 3 The only population- wide evidence 
on the effects of care experience on health in 
Scotland (and the UK) comes from a linked 
administrative data study on dental health.4 
The study indicates considerable complexity 
in how different care experiences are related 
has experience of being in care, regardless of their place-
ment length, type or age.
Strengths and limitations of this study
 ► The CHiCS (Children’s Health in Care in Scotland) 
project is the first population- wide longitudinal data 
collection in the UK that links administrative data 
on social care, births, deaths, hospitalisations and 
prescriptions to compare the health of care expe-
rienced children (CEC) with children in the general 
population (CGP).
 ► The study looks at a wide range of health outcomes, 
including inpatient and outpatient hospitalisations, 
prescriptions, accidents & emergency attendances, 
pregnancies and mortality.
 ► CEC had higher average rates of mortality, prescrip-
tions and hospitalisations during the study period 
compared with CGP, and the differences in health 
between the two cohorts are most notable for men-
tal, sexual and reproductive health.
 ► The weaknesses of the study include errors in the 
individual data sets and in data linkage (affecting 
about 3% of the study population), and the exclusion 
of children who were not in school or were in in-
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to health. Overall, CEC experience worse dental health 
outcomes compared with children who have not been 
in care, but there are significant differences in health 
outcomes by care type. For example, urgent and non- 
urgent dental needs were highest for those in home or 
kinship care and lower for children in foster care.
The cited research also shows that CEC are more likely 
to live in deprived areas compared with those who have 
not been in care, with half of all children in home and 
kinship care living in the most deprived areas. Impor-
tantly, differences in health outcomes between children 
persist after accounting for area deprivation.4 Many 
previous studies have often not been able to account for 
area deprivation and family socioeconomic status (SES),1 
something that has a substantial effect on both health 
outcomes5 and the chances of experiencing social care.6
In the UK, researchers have reported higher mortality,7 
poorer self- rated general and mental health,8 and higher 
rates of some physical illnesses (epilepsy, cystic fibrosis 
and cerebral palsy)9 among CEC. There is also evidence 
of higher pregnancy rates among young women in care.10 
Research in Sweden, Finland and Canada underline high 
rates of mental health–related problems like suicide and 
suicide attempts, psychiatric disorders and substance 
abuse among the care experienced population.11–15 Other 
international research has shown evidence of higher rates 
of avoidable deaths (eg, from causes that could have been 
prevented by timely medical care, or homicide and unin-
tentional injuries)16 and emergency department visits17 
among children in foster care.
Beyond this, there is very limited evidence on which 
objective health outcomes are most likely to differ between 
children who have and who have not experienced care 
and for this reason our study includes a wide variety of 
health measures, including hospitalisations, clinic atten-
dances, prescriptions and mortality. Based on these find-
ings and our discussions with the Centre for Excellence 
for Children’s Care and Protection (CELCIS) and the 
Scottish Government, we also decided to include data on 
pregnancies for the young women in our cohort.
Administrative data linkage is the only feasible way of 
comparing a wide range of objective health outcomes 
between CEC and children in the general population 
(CGP) nationally, and in a representative way. Very few 
available data sets in Scotland and in the UK include 
details of both out of home or formal care and indica-
tors of health. National surveys of children’s health (eg, 
Health Behaviour in School- aged Children study) and 
Scotland’s Census include indicators of out- of- home 
and residential care, but these sources do not include 
any information on care history, or placement types and 
lengths. In Scotland, a child can also be ‘looked after’ 
while living at home with their parent(s) under a home 
supervision order. For survey data, this means that it is 
not always possible to distinguish whether the child is 
formally considered ‘looked after’ while living at home or 
with relatives. Finally, some surveys have too few CEC to 
analyse health outcomes for this subpopulation.
The lack of quantified evidence on the health of CEC 
has long been recognised as a major obstacle to evidence- 
based policy- making in the field.18 The Children’s Health 
in Care in Scotland (CHiCS) study provides the first robust 
nationwide evidence, with longitudinal data on care 
histories for CEC and a wide range of health outcomes 
for both cohorts of children. Improved knowledge about 
the health outcomes of CEC, particularly in comparison 




N % Mean Median
Private household placement
  At home 8716 31.2 16.7 12
  With foster carers provided by LA 5705 20.4 23.6 13
  With foster carers purchased by LA 2362 8.4 25.4 15
  With friends/relatives 4958 17.7 25.6 17
  In other community 349 1.2 6.4 4
  With prospective adopters 180 0.6 15.2 12
Residential placements
  In LA home 2545 9.1 11.2 6
  In residential school 1051 3.8 16.3 12
  In secure accommodation 729 2.6 4.8 3
  In voluntary home 352 1.3 13.9 8
  In crisis care 85 0.3 6.0 2
  Other residential 929 3.3 10.9 5
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with CGP, will assist with the allocation of services by iden-
tifying precise areas of heightened needs, and will inform 
future research seeking to understand health inequalities 
between CEC and CGP.
Cohort description
The CHiCS cohorts follow a range of health outcomes 
for two groups of school- aged children in publicly funded 
schools in Scotland: CEC and CGP (ie, not care experi-
enced). Children in Scotland usually start primary school 
at age 4.5 to 5.5 years. Secondary school begins at age 11 
or 12 for a compulsory 4 years with the following 2 years 
being optional. All children in the 2009 Pupil Census 
(PC), taken on 21 September, were included in the base-
line cohorts. The CEC cohort was then defined as all 
those children who were also on the 2009/2010 Scottish 
Government’s Children Looked After (CLAS) return, 
collected between 1 August 2009 and 31 July 2010. The 
care histories of CEC were followed up to 31 July 2016 
longitudinally, linking seven CLAS returns. The CGP 
cohort was defined as children who were on the 2009 PC 
that have not experienced care, that is, not appeared on 
any of the CLAS returns from the first collection date on 
1 April 2007 to the most recent date included in our study 
on 31 July 2016. The latter comparison was made to all 
possible CLAS returns available at the time to ensure that 
none of the general population children were or became 
looked after during the study.
The two cohorts of children were linked to all other 
data sources using the Scottish Candidate Number (SCN) 
present on the PC. The linkage of CLAS records to health 
is only possible via the SCN, and CEC who were not in 
school in 2009/2010, or had an invalid or missing SCN 
could not be included in the cohort. The 2009/2010 
CLAS return was chosen as the baseline cohort as the 
completeness of SCN on the CLAS return became high 
enough to make linkage between the CLAS return, the PC 
and health data representative. Details of SCN complete-
ness for a single CLAS return has been published previ-
ously19 and for our study this was improved further by the 
longitudinal linkage of multiple CLAS returns. The PC 
itself has nearly 100% coverage of all children in publicly 
funded schools, is frequently used in research and in 
provision of Accredited National Statistics.
Health outcomes for the CHiCS cohorts will be exam-
ined over the 7- year period between 2009 and 2016. The 
health data include the number of and diagnoses relating 
to hospital admissions (from Scottish Morbidity Records; 
SMR01/02/04) or specialty for outpatient clinic atten-
dance (SMR00), number of and British National Formu-



















Not in CLAS or PC 
 
87 indices* and 
children 
Birth Registrations 
584,231 unique indices 
584,335 children, incl. 
twins/triplets 





13,926 indices, excl. 
twins/triplets 
Born before 1990 
79 indices and children 
Duplicated index values 
59 indices/118 children 
Pupil Census 
 
662,580 unique indices 
662,639 children, incl. 
twins/triplets 
Discrepancies in age 
between CLAS and PC 
 
95 indices and children 
 
Children in General Population 
 
649,771 indices and children, of these: 
571,702 in Birth Records 
78,069 not in Birth Records 
Care Experienced Children 
 
13,831 indices and children, of these: 
12,250 in Birth records 
1,581 not in Birth Records 
664,025 unique indices 
and 664,129 children in 
the three data sources 
663,602 unique indices 
and children allocated 
to “clean” CEC and CGP 
cohorts. 
Not in Pupil Census 
(In independent schools 
or left school in 2009) 
1,357 indices/children 
Care Experienced Children 
Sex discrepancies fixed after linkage to 
health data. 
Children in General Population 
Sex discrepancies fixed after linkage to health 
data. 
Twins/triplets 
207 children, 103 
indices 
 
Figure 1 Development and size of the two study cohorts. *Each index refers to a unique child. When there are more index 
values than children in the data (in Birth Registrations and Pupil Census) this means that more than one child had the same 
linkage identifiers (date of birth, postcode, sex). This is the case for twins/triplets and other linkage errors, these duplicated 
index values were removed from the data as it was not possible to determine which health records belonged to which child. 
Note: Dashed arrows indicate children who were removed from the cohorts during data cleaning.
 on S
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Table 2 Individual- level socioeconomic profiles of CEC and CGP cohorts
Children with birth records All children
CGP CEC CGP CEC
N % N % N % N %
No (%) of children 571 702 88.0 12 250 88.6 649 771 100.0 13 831 100.0
Female 281 221 49.2 5565 45.4 319 438 49.2 6274 45.4
Male 290 481 50.8 6685 54.6 330 333 50.8 7557 54.6
Age in months
  Mean (SD) 130 (43.0) 135 (42.2) 131 (43.0) 136 (42.3)
Year of birth
  1990–1995 160 644 28.1 4114 33.6 184 923 28.5 4830 34.9
  1996–2000 234 120 41.0 4862 39.7 265 453 40.9 5413 39.1
  2001–2004 176 938 30.9 3274 26.7 199 395 30.7 3588 25.9
For children with birth records:
Mother’s age at birth
  Mean (SD) 28.3 (5.7) 24.5 (5.8)
  Aged under 20 43 624 7.6 2792 22.8
  Aged 20–24 105 653 18.5 4066 33.2
  Aged 25–29 175 114 30.6 2898 23.7
  Aged 30–34 167 634 29.3 1664 13.6
  Aged 35–39 68 442 12.0 682 5.6
  Aged 40+ 10 737 1.9 130 1.1
  Missing 498 0.1 18 0.1
Parental employment status at birth
Parental (for births 1990–1995)
  Employee 117 526 73.2 2715 66.0
  Manager 14 836 9.2 84 2.0
  Supervisor 4788 3.0 35 0.9
  Self- employed (with employees) 4919 3.1 27 0.7
  Self- employed (without employees) 6955 4.3 67 1.6
  Student/unemployed/not available 11 620 7.2 1186 28.8
  Missing 0 0.0 0 0.0
Mother (for births 1996–2004)
  Employee 271 711 66.1 3138 38.6
  Manager 28 201 6.9 58 0.7
  Supervisor 9315 2.3 39 0.5
  Self- employed (with employees) 3811 0.9 7 0.1
  Self- employed (without employees) 7558 1.8 33 0.4
  Student/unemployed/not available 90 425 22.0 4861 59.7
  Missing 37 0.0 0 0.0
Father (for births 1996–2004)
  Employee 274 748 66.8 4467 54.9
  Manager 44 524 10.8 130 1.6
  Supervisor 12 791 3.1 61 0.7
  Self- employed
  (with employees)
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(PIS), and cause of death (online supplemental table 1). 
For Accidents & Emergency (A&E) data, only the number 
of attendances per year for each child was available. All 
the SMR, PIS and A&E data are collected and shared 
by Public Health Scotland. The Birth and Death Regis-
trations data are available from the National Records 
of Scotland. All included health, birth and death data 
have been widely used in research, undergo regular data 
quality checks and are considered high quality.20–22
For hospitalisations, we also have access to outcomes 
from 1990 to account for past health. Previous research 
has identified differences in health service use (in primary 
care) among both mothers and CEC before the child 
entered care.23 For A&E data, past events are recorded 
from 2007 but the individual- level prescribing data are 
only available from 2009.20 For SMR02 and SMR04, 
admission reason was also recorded and will be used in 
research if the quality permits.
For CEC, we have data on all care placements during 
the study period, including the start and end month and 
year of the placements (giving the length in months) and 
the care placement type. The majority of children (58%) 
had one care placement during the study, 18.5% had 
two, 9.5% three and 5.4% four placements, leaving 8.4% 
with five or more placements during the 7- year period. 
Table 1 shows that the most common placement types 
were at home under a Supervision Requirement (regular 
contact with social services) (31.2%), in foster care (total 
28.8%) or with friends/relatives (17.7%). The mean 
placement length is 19 months (just over 1.5 years), but 
this varies considerably across placement types, with resi-
dential types generally having shorter placement lengths 
compared with living within a private (family) household 
(table 1). The data also include an indicator if the child 
was in care before the study start date and the length and 
type of these placements. However, the quality of the 
earlier records is inconsistent and will require more anal-
ysis before we can determine if and how this can be used 
in research.
The individual- level linkage process of the 10 data 
sources is described in online supplemental figure 1 
and follows the steps outlined previously for research on 
dental health.19 Data cleaning steps and the size of the 
two cohorts are described in figure 1. The key data sets in 
deriving the cohorts were the CLAS return and the PC. 
Twins and triplets were removed using information from 
Birth Registrations (the linkage is based on postcode, 
date of birth and sex, thus twins living at the same address 
are difficult to reliably link).
In total, 663 602 school- aged children were included in 
the study. Children were aged 4 to 19 years at the start 
of the study and 11 to 26 years by the end of follow- up 
in 2016. In total, 13 831 (2.1%) were identified as CEC 
and 649 771 (97.9%) as CGP. There was a higher propor-
tion of male CEC than male CGP (54.6% compared 
with 50.8%; see table 2). On average, CEC tended to be 
older than CGP. CEC were aged 11 years and 3 months 
on average (mean age in months=135, SD 42.2) and CGP 
aged 10 years and 10 months on average (mean age in 
months=130, SD 43.0), with a higher proportion of chil-
dren in the CEC cohort born in the early 1990s. Differ-
ences in the age and sex distributions for all CEC and 
GCP with birth records are comparable with the differ-
ences in the age and sex distributions for all CEC and 
CGP. This suggests that children with birth records avail-
able are representative of all children in the study.
Individual-level socioeconomic profile
In total, 88.6% and 88.0% of CEC and GCP, respectively, 
had birth records available with information including 
mothers’ age at the time of birth and parental employ-
ment status (see table 2, columns on data for children 
with birth records). On average, mothers of CEC were 
younger at birth (24.5 years old compared with 28.3 
years). In total, 56.1% of mothers of CEC were aged 
under 25 years, compared with 26.1% of mothers of CGP.
For children born before 1996, only one parent’s 
occupation was recorded at birth (father’s occupation if 
married, otherwise mother’s occupation) and we there-
fore report parental employment status for children 
born before 1996. Parents of CEC were less likely to be in 
employment than parents of CGP (71.2% in employment 
compared with 92.8%). From 1996 onward, both mother’s 
and father’s occupation were recorded for all births regis-
tered by married couples or for births that were jointly 
registered by unmarried couples, so we report both moth-
er’s and father’s employment status. Only 40% of mothers 
of CEC, born after 1995, were in employment compared 
with 78% of mothers of CGP. Fathers of CEC were also 
less likely to be in employment than fathers of CGP. Note 
Children with birth records All children
CGP CEC CGP CEC
N % N % N % N %
  Self- employed
  (without employees)
24 631 6.0 285 3.5
  Student/unemployed/not available 15 889 3.9 1227 15.1
  Missing 23 439 5.7 1887 23.2
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also that the occupational status of CEC fathers was more 
likely to be missing (23.2% compared with 5.7%) indi-
cating more absence among CEC fathers.
Area-level socioeconomic profile
Birth records include information on area of residence 
at birth (2001 data zone) and the PC records informa-
tion on area of residence (2001 data zone) at the start 
of the study in 2009. We linked data zones at birth to the 
2004 Scottish Index of Multiple Deprivation (SIMD) and 
linked data zones at the start of the study in 2009 to SIMD 
2009v2. Table 3 gives the SIMD quintiles for area of birth 
for all children with birth records, for area of residence at 
start of study in 2009 for all children with birth records, 
and for area of residence at start of study in 2009 for all 
children in the study. In total, 59% of CEC (with birth 
records) lived in the most deprived quintile of depriva-
tion compared with 25% of CGP at birth. By 2009, 41% of 
CEC (with birth records) were living in the most deprived 
quintile, perhaps reflecting residential moves into a less 
deprived area following birth and being taken into care.
The data zones can also be linked to Health Boards 
and to the Scottish Government Urban Rural Classifica-
tion 2003/2004 (at birth) and 2009/2010 (in 2009), used 
to classify small areas as urban, rural or remote (online 
supplemental table 2). Scotland is divided into 14 Health 
Boards which have responsibility for health protection, 
promotion and the delivery of services to their popula-
tion. Social care is the responsibility of local government 
through Scotland’s 32 local authorities. In terms of the 
urban–rural classification, there was a shift for CEC away 
from large urban areas between birth and 2009 (50% in 
large urban areas at birth compared with 40% in 2009 
for CEC with birth records). Perhaps unsurprisingly, CEC 
were also more likely to have changed data zones between 
birth and the start of the study in 2009 (online supple-
mental table 3). Only 12.4% of CEC were living in the 
same data zone of residence at birth by the beginning 
of the study. CEC were also more likely to have missing 
information on data zone of residence, highlighting one 
of the difficulties in studying hard- to- reach populations. 
In total, 11% of CEC did not have residential details 
recorded in the Pupil Census, compared with just 0.04% 
in the general population.
National comparisons
Our cohort of CEC include those who were on the 
2009/2010 CLAS return and in the 2009 PC. To give an 
estimate of how well we capture the whole population 
of CEC and CGP in Scotland, we compare all children 
in our CEC cohort with Scottish Government National 
Children’s Social Work Statistics (online supplemental 
table 4). Compared with national statistics on children in 
care, we see a very similar sex distribution with around 
55% males and 45% females in care. Our age distribution 
varies in the youngest age group (0–4 years) as we include 
only school- aged children in our cohort and therefore 
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registered for school. For ages 5–15, we are capturing very 
similar numbers of CEC compared with the published 
national statistics.
We also compared all children in our study (CEC and 
CGP; n=663 602) to Scotland’s 2011 census population 
aged 0–19 years (online supplemental table 5). The 
comparison with the 2011 population census shows we 
have captured a high proportion of children of compul-
sory school age (95.5% of children 5–11 years old and 
93.4% of children 12–15 years old). Note that for ages 
5–15, we are including about 95% of the population 
in Scotland. We also have captured 98.1% of the 2009 
Pupil Census population of 676 740 pupils.24 In conclu-
sion, these comparisons suggest that our two cohorts are 
capturing a very high proportion of all school- aged chil-
dren in Scotland and our study is representative of this 
population.
Patient and public involvement statement
We collaborated with CELCIS when planning and 
designing this research project. We have set up an Advi-
sory Group including representatives from children’s 
charities and public authorities responsible for the 
welfare of children and CEC to help guide and contex-
tualise the research, and undertake knowledge exchange 
and user engagement programme. The planned knowl-
edge exchange and user engagement programme will act 
as patient and public involvement and will be undertaken 
as the research progresses in 2021/2022.
Findings to date
The descriptive analysis of the data in table 4 shows that 
the proportion of CEC who have had at least one event 
recorded in any of the health data sources is higher 
compared with CGP for all data sets except for prescrip-
tions. The biggest differences are evident for deaths, 
with CEC have 5.5 times higher mortality compared 
with CGP (CECrate=83.5, CGPrate=15.3), and hospitalisa-
tions for maternity (CEC have 4.3 times higher rates in 
SMR02; CECrate=158.5, CGPrate=36.6) and mental health 
inpatient and day cases (CEC have 5.2 times higher 
rates in SMR04; CECrate=923.2, CGPrate=179.2). CEC also 
experience substantially more health events (hospital 
visits, prescriptions) per child in all health data sets, with 
the biggest differences evident for SMR02, SMR04 and 
A&E attendances. A similar proportion of CEC and CGP 
have received at least one prescription during the study 
period, but the average number of prescriptions is higher 
for CEC, meaning that, on average, CEC received more 
prescriptions.
The next tables give the most common prescriptions 
(table 5), outpatient clinic specialties (table 6) and diag-
nosed condition for acute inpatient admissions (table 7) 
(for coding schemas, see online supplemental table 5). 
The outcomes are ordered from largest to smallest by 
the total number of events for each health outcome and 
separately for the two cohorts. The resulting different 
ordering for the two cohorts is intentional and aims to 
highlight the very marked differences in health between 
the two cohorts. The tables clearly show that the reasons 
for contacting the health services are dissimilar between 
the two cohorts. For example, a higher proportion of 
the CEC cohort have had prescriptions for depression 
(CEC=19.7%, CGP=8.1%), psychiatric outpatient clinic 
attendances (CEC=20.1%, CGP=5.5%) and acute inpa-
tient admissions due to mental and behavioural disor-
ders (CEC=2.2%, CGP=0.3%). The proportion of CEC 
Table 4 Main health outcomes for the two cohorts, 2009–2016
  
  
Children with at least one event Mean per child Rate* Ratio of rates
CGP CEC CGP CEC CGP CEC CEC:CGP
N %† N %
Total children 649 771 100 13 831 100
Total female 319 438 49.2 6274 45.4
Deaths 746 0.1 78 0.6 0.11 0.56 15.3 83.5 5.48
PIS 603 628 92.9 12 597 91.1 28.32 34.71 3642.3 4446.0 1.22
SMR00 382 590 58.9 9427 68.2 6.30 8.09 469.7 736.1 1.57
SMR01 179 551 27.6 5404 39.1 2.22 2.60 94.0 150.5 1.60
SMR02‡ 14 269 4.5 1302 20.8 2.82 3.24 36.6 158.5 4.33
SMR04 2197 0.3 323 2.3 3.56 2.90 179.2 923.2 5.15
A&E 434 528 66.9 10 826 78.3 3.36 5.86 273.2 572.1 2.09
SMR00—Outpatient Attendance; SMR01—General/Acute Inpatient and Day Case; SMR02—Maternity Inpatient and Day Case; SMR04—
Mental Health Inpatient and Day Case.
*Age standardised for ages 0–24 using the 2013 European standard population per 1000 person- years (PY). For deaths and SMR04, rates are 
shown per 100 000 PY.
†Percentage from cohort.
‡Calculated for female members of the cohort.
A&E, Accident & Emergency; CEC, care experienced children; CGP, children in the general population.
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hospitalised due to injuries, drug poisoning and other 
external causes is also higher compared with CGP (for 
drug poisoning CEC=6.1%, CGP=0.9%). The differ-
ences between the two cohorts in age- standardised rates 
for these prescriptions and hospitalisations are similarly 
notable.
A higher proportion of care experienced young 
women have had outpatient obstetrics (CEC=17.7%, 
CGP=3.8%), gynaecology (CEC=14.5%, CGP=8.0%) and 
midwifery (CEC=4.1%, CGP=0.4%) clinic attendances, 
and have had an abortion (CEC=7.1%, CGP=3.8%). The 
age- standardised rates for these hospital attendances 
are also higher for the care experienced young women 
compared with the women in the general population. 
The proportion of care experienced young women who 
have been prescribed contraceptives is similar to that of 
young women in the general population (CEC=42.8%, 
CGP=41.7%); however, the total number of contraceptive 
prescriptions and the age- standardised rates are higher 
for the women in the general population (CECrate=218.4, 
CGPrate=349.0). Without additional data on the type of 
contraceptive prescribed (long- acting, eg, implants, vs 
not long- acting, eg, oral contraceptives), we cannot say 
what drives this difference. However, previous research 
suggests that women from more deprived areas are more 
likely to receive long- acting reversible contraceptives,25 
and this could explain why the care experienced women 
in our cohort have fewer prescriptions compared with the 
women in the general population.
These initial results show substantial differences in 
health and health service use between the two cohorts. 
First, the proportion of children who have been in contact 
with the health services is higher for the CEC compared 
with the CGP. Second, CEC have more frequent contact 
with health services across all data sets. Third, many of the 
reasons for contacting health services are different for the 
two cohorts, with the CEC having more frequent contact 
related to mental, sexual and reproductive health. The 
level of contact with the health services for some causes 
(eg, outpatient attendance for ear, nose and throat 
diseases) is similar for the two cohorts.
The CHiCS cohorts outlined here show substantial 
differences in the socioeconomic background and health 
between children who have experienced care and those 
who have not. They provide a unique opportunity for 
the first population- wide evidence on objective health 
outcomes for an understudied and vulnerable population 
of children. Next, our research will focus on explaining 
the differences in the health outcomes between the 
two cohorts of children using event history analysis on 
matched cohorts.
Strengths and limitations
The CHiCS project is the first national longitudinal data 
collection in the UK that compares the health of CEC 
with CGP. In addition to the large population- wide sample 
and a 7- year follow- up, other main strengths of the study 
include the wide range of health outcomes available, 
along with the high quality and representativeness of the 
data. Together, these will allow for robust and detailed 
results on a very vulnerable population group.
The weaknesses of the study include errors in the indi-
vidual data sets and in data linkage. Of the health data 
sets, the SMR00 (outpatient attendances) is of weakest 
quality with more inconsistent or inaccurate recording of 
sex. However, the noted errors in recording data and in 
linkage only affect approximately 3% of children in both 
cohorts and for the rest of the children we did not note 
any inconsistencies (eg, in sex or age) across the data sets.
Another weakness is that the PC excludes children 
educated at home or at independent schools. However, 
only about 25–30 000 children are educated in inde-
pendent schools (4% of all children attending school in 
Scotland).26 Based on this and on the comparison of our 
data to the population census estimates of the number of 
children in Scotland (online supplemental table 5), we 
are confident that our data are representative of school 
children in Scotland.
Additional potential confounders on parents’ back-
ground over and above what has been presented (ie, 
mother’s age at birth, parental employment status at 
birth, area of residence at birth) were not available for 
this project. However, future research may be able to link 
maternal health to these data through Birth Registrations.
As this study has highlighted mental, sexual and repro-
ductive health as areas with biggest health differences 
between the two cohorts, future research would benefit 
from more focused attention and detailed data collec-
tion in a specific area of health. This could include more 
detailed data on prescriptions (eg, to distinguish long- 
acting and other contraceptives) and, where possible, 
linking in smaller less often used community health or 
primary care data sets.
Collaboration
To access the data, the authors applied for data access to 
the Public Benefit and Privacy Panel for Health and Social 
Care and to the Scottish Government’s Statistics Public 
Benefit and Privacy Panel. After data access was approved 
by both organisations, a data sharing agreement between 
the University of Glasgow and the Scottish Government 
was agreed. Due to the sensitivity of the data, it will not be 
made publicly available.
We encourage collaboration from other researchers, 
charities and public bodies interested in this research 
that fit with the original aims of this study. We also 
encourage collaborations to extend the follow- up period 
of both cohorts to 2020 and beyond to study the effects 
of national lock- downs on the health of young adults and 
care leavers.
Twitter Mirjam Allik @AllikMirjam, Denise Brown @https:// mobile. twitter. com/ 
denisebrown961, Alastair H Leyland @https:// mobile. twitter. com/ AlastairLeyland 
and Marion Henderson @MarionHenders15
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Supplement 
Table S.1: Health outcomes of interest 
Data set Prior 
health 
Outcome measures Total events 2009-2016 
    N Valid % Valid* 
Death Records NA Number of deaths    
 Cause of death 824 100 
PIS - Prescribing Information 
System 
No Number of prescriptions  
 BNF chapter/section 17,533,253 99.3 
SMR00 - Outpatient 
Attendance 
Yes Number of admissions   
 Speciality 2,487,792 100 
SMR01 - General/ Acute 
Inpatient and Day Case 
Yes Number of admissions   
 Condition diagnosed 412,616 100 
SMR02 - Maternity Inpatient 
and Day Case 
Yes Number of admissions   
 Condition diagnosed 44,447 100 
 Admission reason  100 
SMR04 - Mental Health 
Inpatient and Day Case 
Yes Number of admissions   
 Condition diagnosed 8,774 99.9 
 Admission reason  83.8 
A&E - Accidents and 
Emergencies 
Yes Number of attendances per year 1,523,815 NA 
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Table S.2: Urban-Rural Classification and Health Board of residence of CEC and CGP cohorts  
 All children with birth records   All children with birth records   All children  
 Area of residence at birth  Area of residence in 2009  Area of residence in 2009 
 CGP  CEC   CGP  CEC   CGP  CEC  
 N % N %  N % N %  N % N % 
Number (%) of children 571,702 88.0 12,250 88.6  571,702 88.0 12,250 88.6  649,771 100.0 13,831 100.0 
               
Urban-Rural classification               
Large urban areas 220,713 38.6 6,164 50.3  199,694 34.9 4,853 39.6  226,405 34.8 5,349 38.7 
Other urban areas 172,673 30.2 3,580 29.2  188,845 33.0 3,509 28.6  209,340 32.2 3,893 28.1 
Accessible small towns 58,649 10.3 1,012 8.3  52,500 9.2 861 7.0  59,155 9.1 944 6.8 
Remote small towns 15,772 2.8 363 3.0  22,037 3.9 460 3.8  25,424 3.9 505 3.7 
Accessible rural 74,024 12.9 823 6.7  72,390 12.7 927 7.6  83,801 12.9 1,068 7.7 
Remote rural 29,013 5.1 291 2.4  36,011 6.3 457 3.7  45,008 6.9 562 4.1 
Missing 858 0.2 17 0.1  225 0.0 1,183 9.7  638 0.1 1,510 10.9 
               
Health Boards*               
Ayrshire & Clyde 46,869 8.2 1,356 11.1  - - - -  - - - - 
Ayrshire & Arran 41,008 7.2 952 7.8  43,278 7.6 958 7.8  47,621 7.3 1,072 7.8 
Borders 10,681 1.9 131 1.1  12,031 2.1 144 1.2  14,663 2.3 165 1.2 
Dumfries & Galloway 15,581 2.7 261 2.1  16,037 2.8 263 2.1  19,064 2.9 304 2.2 
Fife 39,279 6.9 640 5.2  41,013 7.2 712 5.8  45,907 7.1 796 5.8 
Forth Valley 31,866 5.6 716 5.8  33,848 5.9 676 5.5  37,965 5.8 753 5.4 
Grampian 54,813 9.6 1,157 9.4  55,016 9.6 1,013 8.3  65,622 10.1 1,128 8.2 
Greater Glasgow (&Clyde) 103,106 18.0 2,889 23.6  132,673 23.2 3,242 26.5  148,650 22.9 3,577 25.9 
Highland 24,089 4.2 390 3.2  34,323 6.0 552 4.5  41,643 6.4 636 4.6 
Lanarkshire 70,439 12.3 935 7.6  73,274 12.8 1,041 8.5  89,242 13.7 1,142 8.3 
Lothian 83,929 14.7 1,833 15.0  79,506 13.9 1,595 13.0  90,757 14.0 1,755 12.7 
Orkney 2,145 0.4 21 0.2  2,206 0.4 23 0.2  2,709 0.4 29 0.2 
Shetland 2,789 0.5 27 0.2  2,754 0.5 24 0.2  3,283 0.5 27 0.2 
Tayside 41,514 7.3 893 7.3  42,602 7.5 787 6.4  48,465 7.5 891 6.4 
Western Isles 2,736 0.5 32 0.3  2,916 0.5 37 0.3  3,557 0.5 46 0.3 
Missing 858 0.2 17 0.1  225 0.0 1,183 9.7  638 0.1 1,510 10.9 
*Health Board at birth based on 1995 Health Boards. Health Board in 2009 based on 2006 Health Boards. In 2006, NHS Argyll and Clyde responsibilities were shared 
between NHS Highland and NHS Greater Glasgow. 
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Table S.3: Residential stability of datazone between birth and 2009 
 CGP with birth records  CEC with birth records 
 N %  N % 
 571,702   12,250  
      
Same data zone at birth and in 2009 215,308 37.7  1,523 12.4 
Moved data zone between birth and 2009 355,324 62.2  9,527 77.8 
Missing* 1,070 0.2  1,200 9.8 
*Of data zones missing in the CGP cohort: 858 are missing at birth, 225 are missing in 2009 and 13 are missing in both periods. Of data zones missing in the CEC cohort: 17 
are missing at birth and 1183 are missing in 2009. 
 
Table S.4: Comparison of CEC cohort to national rates of children looked after by sex and age 
  
CEC cohort: Children 
on 2009/10 CLAS 
return and 2009 PC 
  National rates of Children Looked After* 
  
CEC cohort as % 
from national 
rates of  
  
N %   A) Looked after 
at 31 March 
2009 
B) Starting to be looked 
after 01/08/2009 - 
31/07/2010 




Female 6,274 45.4  6,912 2,288 9,200 45.2  68.2 
Male 7,557 54.6  8,375 2,571 10,946 54.8  69.0 
          
Age (at 31st July 2009)         
0-4 336 2.4  3,157 1,796 4,953 20.7  6.8 
5 to 11 6,670 48.2  5,510 1,463 6,973 36  95.7 
12 to 15 5,845 42.3  5,017 1,555 6,572 32.8  88.9 
16 & 17 956 6.9  1,457 45 1,502 9.5  63.6 
18+ 24 0.2  146 0 146 1  16.4 
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Table S.5: Comparison of all children in study (CEC and CGP) to Scotland’s 2011 census population, age 0-19 years 
 All children in study  Scotland’s 
census 2011** 
 
 N %  N %  
All children in study (CEC and CGP), at 31 July 2009* 663,602      
All children in Scotland at 2011 census    1,184,879   
       % of census  
      population 
Female 325,712 49.1  579,949 48.9 56.2 
Male 337,890 50.9  604,930 51.1 55.9 
       
Age        
0-4 20,957 3.2  292,821 24.7 7.2 
5 to 11 364,271 54.9  381,453 32.2 95.5 
12 to 15 226,091 34.1  242,057 20.4 93.4 
16 & 17 51,964 7.8  126,266 10.7 41.2 
18 & 19 319 0.0  142,282 12.0 0.2 
*Includes only those children in publicly-funded schools. 
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Table S.6: Coding schemas for SMR00 and SMR01  
Label used in tables Codes 
Clinic specialty SMR00 Specialty/Discipline Codes included* 
Psychiatry G1, G1A, G2, G21, G22, G3, G4  
Dentistry D6, D61-D63, D8, DC, DE, DD 
Obstetrics E11, F3, F31, F32 
  
Main condition SMR01 ICD-10 codes included 
Diseases of the digestive system K00-K93 
Injury, poisoning and certain other consequences of external 
causes S00-T98 
Other injury S10-S59, S70-T35, T51-T98 
Head injury S00-S09 
Drug poisoning      T36-T50 
Hand injury S60-S69 
  
Symptoms, signs and abnormal clinical and laboratory findings R00-R99 
Diseases of the respiratory system J00-J99 
Asthma        =J45-J46 
  
Diseases of the genitourinary system N00-N99 
Diseases of the musculoskeletal system and connective tissue M00-M99 
Neoplasms C00-D48 
Examination, observation, etc Z00-Z99 
Obstetric O00-O99 
Endocrine, nutritional and metabolic diseases E00-E90 
Mental and behavioural disorders F00-F99 
*Clinic specialty codes are described in the SMR00 crib sheet https://www.ndc.scot.nhs.uk/Data-Dictionary/SMR-Crib-Sheets/SMR00_CRIB_07012021.pdf  
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Figure S.1. Linkage diagram for the CHiCS project 
CEC – care experienced children; CGP – children in the general population; SFTP – secure file transfer protocol; ScotXed – Scottish Exchange of Data; NRS – National 
Records of Scotland; ISD – Information Services Division (part of NHS); eDRIS – electronic Data Research and Innovation Service; SCN – Scottish Candidate Number 
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